Two cases are reported of ureteric obstruction due to retroperitoneal fibrosis following the use of intravesical formalin. This particular complication of this treatment has not previously been described.
Case 2: A 62-year-old woman presented in July 1979 with anaemia and haematuria. Over the next 2 years she underwent numerous endoscopic procedures for her recurrent tumour, finally having a course of radiotherapy. The condition failed to respond to this treatment. In January 1982 she was admitted with gross haematuria and anaemia (Hb 5.4 g/dl). A cystogram showed no evidence of vesicoureteric reflux. Following the instillation of 10% formalin into her bladder, the haematuria resolved rapidly. By April 1982 she had developed severe frequency due to a bladder capacity of less than 50 mI. It was decided to perform a cystectomy. Preoperative intravenous urography showed an obstructed left kidney. At laparotomy liver metastases were noted and thus only a palliative urinary diversion was carried out. The left ureter was encased in dense fibrous tissue over the pelvic vessels from which it was freed. She made satisfactory postoperative progress. On review in December 1982 the left kidney remained non-functioning, despite the ureterolysis.
Discussion
Brown in 1969 described the use of intravesical formalin to control severe bladder haemorrhage. This treatment may be indicated in certain patients with bladder carcinoma. There have been a number of reports of ureteric obstruction following formalin instillation (Spiro et al. 1973 , Fishbein et al. 1974 . This can result from ureteric fibrosis (Fair 1974) or bladder wall fibrosis obstructing the intramural ureter (Fall & Pettersson 1979) . In the cases we describe the obstruction appeared to be extraureteric, with surrounding fibrosis, in Case I forming an extensive dense plaque encasing the retroperitoneal tissues. Theoretically, formalin could produce these changes via the blood stream, from lymphatic absorption or by vesicoureteric reflux. The latter seems most likely and the fact that both patients' kidneys remained non-functioning despite relief of the obstruction suggests that reflux of formalin produced direct renal damage in addition to retroperitoneal fibrosis. If this were so, the reflux occurred in Case 2 despite the normal pre-instillation cystogram.
It has been suggested that formalin may affect the ureteric orifices or somehow damage the submucosal tunnel to allow low pressure reflux directly, with its possible consequences (Spiro et af. 1973). Since formalin is an irritant, it may produce violent bladder contractions with sufficient pressure increase to allow reflux, even if this has not been demonstrated previously on a cystogram (Fall & Pettersson 1979) . It is also possible in some cases of bladder carcinoma that the disease process itself could cause reflux via disturbance of the intramural or submucosal ureter (Schmidt et af. 1976) , although this would be shown by a pre-instillation cystogram.
Acute inflammation of the periureteric tissues has been shown in animal studies (Kumar 1979) and vesicoureteric reflux has been demonstrated in dogs after formalin instillation (Whittaker & Freed 1975) .
Formalin has been used intraoperatively at cystectomy to prevent the possible spillage of tumour cells (W F Whitmore 1982, personal communication). In order to reduce any undesirable effects of the formalin, the instillation should be left until the ureters have been divided.
Various suggestions have been made to avoid upper tract problems. Although it is desirable to perform a cystogram prior to instillation and possibly before each instillation (Fishbein et al. 1974 ), this may not guarantee that reflux will not occur during the instillation. It has been suggested that a diuresis may inhibit vesicoureteric reflux (Ekman et al. 1966) . Passive irrigation at a maximum irrigation pressure of 15 em H 20 and the reverse Trendelenburg position may help to prevent vesicoureteric reflux and thus reduce the risk of ureteric obstruction and direct chemical injury to the kidney.
We would agree with Fishbein et af. (1974) that formalin ideally should be used in patients in whom all other measures to control bladder haemorrhage have failed. However by taking the precautions indicated, it is possible to reduce the chances of complications from the instillation of formalin.
